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Abstract  
This article presents the results of research for the expert and methodical center of assessment and certification of qualifications 
of specialists in the nuclear industry established on the basis of the National Nuclear Innovation Consortium. A series of new 
professional standards for the nuclear industry has shown that the value of social and personal competence is increasing. The 
objectives of the study were to identify latent personality factors that have a significant impact on the performance of various 
types of management activities and to create a model for assessing the socio-personal competence of IT specialists and managers 
of the nuclear industry. To solve the problem of classification various methods of the cluster analysis were used. The study was 
performed in 2014 on students of NRNU MEPhI. Cluster analysis in the set of attributes taking into account both individual 
personality traits and achievements allowed forming five independent classes. For each of the five classes we derived a model of 
assessment of the level of development of social and personal competence. 
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1. Introduction 
By 2016 Russia will go on to qualification certification of graduates of higher educational institutions. 
Improvement of system of assessment and qualification certification of specialists is one of the priorities for 
development of not just the nuclear sector but higher education in general. National Research Nuclear University 
"MEPhI" being one of the leading universities in our country successfully implemented a range or projects in 2011-
                                                          
* Corresponding author. Tel.: +7 (495) 788-5699 
E-mail address: AIGuseva@mephi.ru 
 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons. rg/licenses/by-nc-nd/4.0/).
P er-review under responsibility of: Bulgarian Comparative Educ tion Society (BCES), Sofia, Bulgaria & International Research 
Center (IRC) ‘Scientific Cooperation’, Rostov-on-Don, Russia.
151 Vasiliy Kireev et al. /  Procedia - Social and Behavioral Sciences  214 ( 2015 )  150 – 158 
2014 related to creation of a network of centers for qualification certification and expert and methodical center in 
nuclear industry (Plan meroprijatij po realizacii programmy povyshenija konkurentosposobnosti («dorozhnaja 
karta») federal'nogo gosudarstvennogo avtonomnogo obrazovatel'nogo uchrezhdenija vysshego professional'nogo 
obrazovanija «Nacional'nyj issledovatel'skij jadernyj universitet «MIFI» na 2013-2020 gody (1 jetap – 2013-2014 
gody), 2013).   
According to national certification system, specialists with higher education conform to the sixth, the seventh 
and the eighth levels of qualifications. The objective of higher educational institutions is to take into account the 
requirements of professional standards during development of main educational programs and to prepare the 
graduates for qualification certification for the sixth level. The system of certification of nuclear industry is built in 
this way: at the sixth qualification level a specialist having no job experience mainly undergoes assessment of 
knowledge, at the seventh level this is supplemented by assessment of skills and expertise for solving 
comprehensive irregular problems which will demonstrate his responsibility and ability to think and act 
independently. At the eighth level they require a comprehensive examination of expertise and skills in process 
management and performance of large enterprise management, ability to build development strategy, readiness to 
bear responsibility for enterprise operating results. During qualification certification, the level of maturity of 
employment functions is measured via competencies. Each employment function corresponds to several 
competencies, and each competency is included into more than one employment function. 
The assessment scale for each competency ranges from 0 to 1. If the tested person shows results of 50% on the 
scale it is considered to be basic level of competencies formation, if 75% is shown it is advanced level. Otherwise a 
competency is deemed to be unformed. As a rule in assessing the expertise of engineers main focus is drawn to 
professional engineering competencies (Coe & Stokman, 2003; Secundo, Passianate, Romano & Moliterni, 2013; 
Nurgaliyeva, Muchkin, Soltanbaeva, Sakenov & Shahmetova, 2014; Guseva, Silenko & Sheina, 2014). During 
qualification certification of nuclear industry staff apart from professional competencies social and personal 
competencies also have to be assessed. Unlike professional competencies, "social skills", "social competencies" are 
paid much less attention. Since social cases occur at each work-related interaction social competency must be one of 
the key characteristics of workers of nuclear industry. 
In this paper we introduce the notion of united social and personal competency of a worker of nuclear industry 
as an integral attribute of his professional performance which reflects his ability to efficiently build interaction with 
various subjects depending on the situation formed and on the basis of the established public and corporate norms, 
standards, regulations and rules of conduct. Social and personal competency is viewed in terms of knowledge, 
experience, axiological attitude, value and meaning attitude, emotional-volitional regulation and readiness to 
implementation. 
2. Objectives, methodology and research design 
Manifestations of social and personal competency, its level of maturity are related to hidden, latent 
characteristics of human personality. In this research we applied integrative approach to form social competency. 
Generalizing professional standards in the nuclear industry we have singled out such competencies as readiness to 
solve problems and make decisions, team work, ability to manage conflicts, manage staff, leadership skills and self-
motivation. It is on their basis that we have compiled the component and competency units represented in Figure 1. 
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                                                                Figure 1. Structure of social personal competency 
The questionnaire survey of pool of experts on professional standards in nuclear industry allowed us to 
estimate the significance of each unit depending on the professional level. Expert opinions turned out to be well 
aligned with each other, Kendall concordance coefficient ranged 0, 83. 
The relative significance of each unit for each university graduate is: components – 0,5; personal qualities – 
0,3; intellectual qualities – 0,2, which coincides well with the results shown in the paper by Nurgaliyeva, Muchkin, 
Soltanbaeva, Sakenov & Shahmetova (2014). These standard parameters can be taken as basis for the sixth level 
qualification during construction of social and personal competency assessment model. For the seventh qualification 
level, according to nuclear sector expert opinions, the joint weight of all units "Personal qualities" and "Intellectual 
qualities" increased to 0,6, and then to 0,7. The relative significance of intellect rises to 0,3. In accordance with the 
expert opinion the relative contribution of social and personal competency for the sixth qualification level is 0,25, 
while that of professional competencies is 0,75. The significance of social and personal competency increases to 
0,45 when transition to the next qualification level takes place. At the eighth qualification level it amounts to 0,65 
already. 
The relative significance of the component-competency elements also varies from level to level. So, at the 
sixth qualification level the contribution of teamwork skills is 0,25; self-motivation – 0,2; readiness to solve 
problems and make decisions – 0,15 each, respectively, conflict management skill – 0,15; staff management – 0,1; 
contribution of leadership skills equals zero. For the seventh level, the importance of leadership qualities, teamwork 
and conflict management skills is 0,2 each, respectively, staff management skills – 0,25; the rest three components – 
0,05 each, respectively. At the eighth qualification level contribution of leadership qualities increases to 0,4; staff 
management, conflict management and teamwork skills to 0,15 each, respectively, the rest three components – 0,05 
each. 
Manifestation of social and personal competency is related to one's character and temper. Logically we may 
assume that the levels of maturity of this competency, individual achievements are connected to hidden, latent 
qualities of the human personality. Our objective was to carry out preliminary research in order to identify a range of 
latent qualities of the tested people which impact the complexity of fulfilling various tasks and determining whether 
the impact becomes statistically relevant. 
The research itself was carried out as follows. With the help of standard Eysenk, Thomas and Belbin tests 
the following individual traits of character were determined: extroversion-introversion, stability-neuroticism, 
preferred choice of team roles, preference strategies of conflict conduct. Double-dimension model of personality 
according to Eysenk allows to determine either inward or outward focus of personality with the help of main 
dimensions (extroversion-introversion, stability-neuroticism), as well as to establish the level of emotional stability. 
It has been widely recognized that these dimensions influence the individual's duty performance, including 
professional engagement (Eysenk & Eysenk, 1963). Composition of extroversion-introversion, stability-neuroticism 
features creates the unique identity and personality type; it characterizes the temper type (choleric, melancholic, 
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sanguine, phlegmatic). As a rule it should be worded as certain character traits prevailing since they can rarely be 
found in pure form. Suhodol'skij (2006) singles out nine but not four types of personality: one normal and eight 
accented ones. Alongside with four "pure" types, four intermediate types more are offered: choleric-sanguine, 
sanguine-phlegmatic, phlegmatic-melancholic, melancholic-choleric. Our research is based on Eysenk test in order 
to determine personal qualities according to his classification. 
Belbin test helps determine individually natural team work roles (Belbin, 2012). Eight roles are singled out, 
each one is important for successful work of the team: coordinator (Co), shaper (S), plant (P), monitor evaluation 
(ME), implementer (I), resource investigator (RI), team worker (T), completer finisher (CF). While selecting a team, 
it is necessary to make sure the people possess a full range of personal characteristics so that all eight roles are 
fulfilled. It does not however mean that the team has to consist of exactly eight people, some workers can combine 
roles, the main thing is for all functions to be fulfilled. Full role structure creates foundation for efficient partnership, 
providing performance results and complying with corporate interests. 
In order to determine characteristics of human conduct in a conflict situation Thomas test is used (Karelin, 
2007). The results obtained show which strategy is more preferable for the tested person under conflict conditions: 
rivalry (R), problem solving (Ps), compromise (C), avoidance (Av), adjustment (Ad). Two generalizing conflict 
solving strategies are introduced: cooperation and compromise. With compromise one party wins and the other 
loses, or both parties lose (strategy B). With cooperation both parties of the conflict win (strategy A). 
 
                                                                             A= R+ Ɋs + 1/2C, 
B=Ad+Av + 1/2 C. 
 
The possibility for the tested person to win over the situation exists if Ⱥ>ȼ, otherwise possibility to win the 
situation goes to the opponents. The intention to use a certain strategy to resolve conflict situation shows the latent 
characteristics of the tested people in regard to this component of social and personal competency. 
The preliminary research was carried out in 2014 on students of NRNU MEPhI from two different 
faculties: "Management and economics of high technologies" and "Cybernetics and information security". One 
group united students from the faculty of management and economics of high technologies (M) whose training 
directions were management, economics, and business-informatics. These majors were chosen because students are 
oriented to work in the nuclear sector on the one hand, and possess well-formed professional competencies in staff 
management, team working and conflict management on the other hand. The other sampling comprised students 
from the faculty of "Cybernetics and information security" (Cis) – the future IT specialists. 
The students received 15 tasks for case analysis in order to evaluate maturity of components of social and 
personal competencies characteristic for the sixth qualification level. The tasks were of two types. The first type was 
related to accomplishing analytical tasks, like solving the problem of classification which suggests speculation, 
observation, comparison and analysis of multiple facts, the second type requires making an unambiguous force 
decision in extreme situations. As for the content, the tasks were divided into three parts which help determine 
achievements of the tested in managing a team, working as a team, and managing conflicts. So, the values of level of 
maturity of components of social and personal competence were measured. 
3. Research outcomes and discussion 
Let us now carry out comparative analysis of quantity of various types of personality in the samplings of 
students – managers and IT specialists. Within managers, the largest quantity of tested students corresponds to 
normal (25%), melancholic-choleric (28%) and choleric (11%) types of personality. 
Within IT-specialists the largest quantity was taken by normal (18%), choleric (15%) and melancholic (15%) 
types of personality. It is particular for the samplings that the quantity of melancholics is 8 times bigger within IT 
specialists than in managers and choleric and phlegmatic types is twice more than within managers. Meanwhile, the 
mixed type of melancholic-choleric occurs four times less frequently than in managers. 
Table 1 shows results of various tasks accomplishment. In both groups no less than 80% of students 
accomplished no less than 60% of tasks. Successful accomplishment of tasks both in terms of type and category 
differs in both sample groups significantly. 
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Table 1. Results of tasks accomplishment for M and Cis students 
 
 M Cis 
Conflict resolution tasks 73% 17% 
Team working tasks 38% 45% 
Staff management tasks 56% 47% 
Analytical tasks 35% 62% 
Decision making tasks 65% 38% 
 
Next, cluster analysis was carried out in the field of 12 attributes: introversion, stability, conflict conduct 
strategy A, strategy B, roles of "Coordinator" (Co), "Shaper" (S), "Plant" (P), "Monitor Evaluation" (ME), 
"Implementer" (I), "Resource Investigator" (RI), "Teamworker" (T), "Completer Finisher" (CF). 
Clustering was carried out for different quantity of clusters from 2 to 10. Average value of variable clustering 
in reference scales was determined for each cluster, as well as average value for variables sumA and sumS 
characterizing the level of answers to questions on analytics and decision making. 
Starting from four clusters, two main clusters were prominently singled out in which students accomplished 
successfully both analytical and decision making tasks. They are clusters 3 and 8 in Figures 2 and 3. Regardless of 
conduct strategy at conflict resolution, the clusters contain extraverts and ambiverts with average values on the scale 
of stability. Most preferable for cluster 3 are the roles of 'Implementer' (I), 'Shaper' (S) and 'Coordinator' (Co), 
undesirable are the roles of 'Plant' (P) and 'Completer Finisher' (CF). Cluster 8 prefers the roles of CF and I, 
undesirable is the role of S. 
 
 
Figure 2. Cluster profiles by roles, personal qualities (introversion and stability) and the use of strategies (A and B) for managers 
 
Clusters which failed to complete both types of tasks are 7 and 2, as shown in Figure 3. For cluster 7 most 
preferable are the roles of S and Co, undesirable – the roles of P, ME, S and T. For cluster 2 preferable are the roles 
of T, P and I, and undesirable are the roles of S, CF and ME. 
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Figure. 3. Cluster profiles by sumA (analytics) and sumS (decision-making) variables for managers 
 
Clusters of the tested students 1, 5 and 6 successfully accomplished analytical tasks but failed decision 
making tasks. For cluster 1 the characteristic feature is neuroticism, prevalence of strategy B at conflict resolution, 
preferential roles are K, M, L, undesirable roles are S, CF and Co. For cluster 5 strategy A is preferrable. Roles Co 
and P dominate, there are no undesirable roles. For cluster 6 prevailing roles are CF, ME and I, undesirable roles are 
RI and P. 
Cluster in which the tested student failed analytical tasks but did well in decision making tasks is comprised 
by extroverts with average stability, preferring strategy A at conflict resolution (cluster 4 in Figure 3). The most 
preferable roles are P, ME and Co, undesirable roles are CF and RI. 
 
 
 
 
Figure 4. Cluster profiles by roles, personal qualities (introversion and stability) and the use of strategy (A and B) 
 
 
For IT specialists (Figures 4-5) the most successful was the class, which formed cluster 2, with highest 
indicators of solving tasks of two types, besides, class cluster 1 showed good results for decision making tasks. The 
remaining classes in various proportions failed to carry out the tasks. the worst result was shown by class cluster 3. 
In general, it should be noted, that of all variables the biggest contribution to the characteristics of classes is 
brought by the values of roles, while type of strategy and character (introversion and stability) impact in a less 
obvious way. Results obtained with the help of classification Naive-Bayes show the general potential of such 
approach and allow, based on this data, assessing the general level of competencies of the respondent. 
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Five independent classes were formed from the established clusters: "Analysts", "Solvers", "Successful", "Losers", 
"Neutral". Decision rule was developed for each class which allowed us to refer the tested to the class required. 
 
 
 
Figure 5. Cluster profiles by s sumA (analytics) and sumS (decision-making) variables for IT professionals 
 
Let us consider the results obtained in more detail. Table 2 shows description of class in terms of complexity of 
tasks and the rules by which the tested students can be referred to them. 
 
Table 2. Decision rule for reference of the tested to established classes 
 
Class Analytical 
tasks 
Decision
making 
tasks 
Rule 1 
(attributes) 
Rule 1 
(attributes) 
Analysts  
Easy 
 
Hard 
Neuroticism, 
preference to strategy 
B  
Ambivert, average 
stability, preference to 
strategy A, preferred  
roles of P ɢ Co, no 
undesirable roles. 
Solvers Hard Easy Extravert, average stability, preference to strategy 
A, preferred roles of P, Co and ME, undesirable 
roles of CF and RI 
Successful Easy Easy Average stability, 
preferred roles of CF 
and I, undesirable role 
of P 
Ambivert, average 
stability, preferred roles 
of S, Co and I, 
undesirable role of P 
Losers Hard Hard Ambivert, average 
stability, preference to 
strategy A, preferred  
roles of S, Co and I, 
undesirable roles of P, 
ME, RI and T 
Ambivert, average 
stability, preference to 
strategy A, preferred 
roles of I, P and T, 
undesirable roles of S, 
ME and CF 
Neutral Medium  Medium In all remaining cases 
 
 
For each of class, the rules were established in order to make decision on belonging of the tested one to this 
or that class, and the rules are united through Zhegalkin logical addition. Each rule comprises a set of attributes, 
which reflect latent factors. The tested one can be referred to a class if he shows all the necessary attributes which 
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correspond to either Rule 1 or Rule 2. Classes are independent, so each tested person can be referred to one class 
only. 
Determination of task complexity level for the tested people was carried out by experts based on the results 
of preliminary research. It was generally decided that the difficulty of all tasks would be medium (1) and that each 
tested person has to show at least minimum basic level of social and personal competency formation, i.e. 5,0tf  
Assessment was performed for 6 components: problem solving skills A, decision making skills B, staff 
management skills C, team-working skills D, conflict management skills F, self-motivation E (Table 3). With regard 
to this, both inclination of the tested person (I) to fulfillment of certain kinds of activities, i.e. latent qualities and 
mastering skills and individual achievements at task fulfillment (A) are evaluated. Maturity of component is 
determined as the length of vector 
22 IAf  . 
For component F the score is formed during assessment of 5 other components, out of relation between 
identified latent attributes of the tested and results of their achievements     
22222
edcbaf DDDDDf   
 
Table 3. Decision rule for assessment of social and personal competency components 
 
Task
complexity
Achievements
of the tested
ʤk
Latent
qualitiesIk
Performancefunctionfk Constituent
Dk
0 -easy [0,5; 0,75) Ik= 0,5 25,02  
bb
Af  Dk= 0,25 
[0,75; 1] Ik= Ak 22 aa Af   Dk= 0,75 
1-medium [0,5; 0,75) Ik= Ak 22
bb
Af  Dk= 0,5 
[0,75; 1] Dk= 0,75 
2-hard [0,5; 0,75) Ik= 0,75 57,02  
bb
Af  Dk= 0,75 
[0,75; 1] Ik= Ak 22 aa Af   
Dk= 1 
 
 
If complexity of the task for the tested person equals 1, i.e. is medium, then Ik= Ak. If his achievements 
5,0tkA , the assessment kf  of the corresponding component is calculated according to the formula 
22 kk Af  . The corresponding constituent Dk=0,5, if 0,75) [0,5;kK  and Dk=0,75, if      1] [0,75;kK . 
If the task is hard, and individual achievements are in the interval [0,5; 0,75), then Ik= 0,75, 
57,02  kk Af , and 
Dk= 0,75. If achievement results are in the interval [0,75; 1], then Ik= Ak,
22 kk Af  , and Dk= 1. 
For easy tasks if achievements are in the interval [0,5; 0,75), then Ik= 0,5, 
25,02  kk Af , and corresponding 
constituent Dk= 0,25. Otherwise Ik= Ak,
22 kk Af  , Dk= 0,75. 
 
4. Conclusion 
Currently the methods of assessment of social and personal competency for managers and IT specialists 
suggested in this paper are accepted at the expert and methodological center of nuclear industry for qualification 
certification of nuclear sector staff. But research in this area still goes on. 
The suggested assessment model is planned to be implemented in the form of software simulator and to be 
tested on students of senior years of the faculty of physics at NRNU MEPhI in autumn 2015, who are majoring in 
engineering for state corporation "Rosatom". 
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After successful test run results it is planned to implement the software simulator for social and personal 
competency assessment of nuclear sector staff at the sixth qualification level. Development of evaluation methods of 
social and personal competency for higher qualification levels requires conducting preliminary research on the 
experienced managerial staff and specialists who already work in nuclear industry. 
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